General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



Reaction Control Systems (RCS) 


Copyright © 2008 by United Space Alliance, LLC. These materials are sponsored 
by the National Aeronautics and Space Administration under Contract NAS9-20000 
and Contract NNJ06VA01C. The U.S. Government retains a paid-up, nonexclusive, 
irrevocable worldwide license in such materials to reproduce, prepare, derivative 
works, distribute copies to the public, and perform publicly and display publicly, by 
or on behalf of the U.S. Government. All other rights are reserved by the copyright 
owner. 






What is RCS? 

► Provides the thrust on the space shuttle for: 

• Attitude maneuvers - pitch, yaw, and roll 

• Small velocity changes along the orbiter axis 

► Comprised of three systems: 

• Forward RCS 

• Aft RCS (right and left) 



Locations of RCS 




Reaction control systems are used for: 

!♦ Attitude control during re-entry 
Station keeping in orbit 

Close maneuvering during docking procedures 
Control of orientation 
As a backup means of de-orbiting 



Each RCS System Consists of: 

♦♦♦ High-pressure gaseous helium storage tanks 

❖ Pressure regulation and relief systems 

❖ A fuel tank (MMH) 

❖ An oxidizer tank (N 2 0 4 ) 

♦> A distribution system 

❖ Electrical heaters 
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Distribution System 

♦♦♦ Tank and manifold isolation valves, crossfeed 
valves, regulators, and distribution lines 

❖ Valves open / close through pressure gradients 

❖ Oxidizer and fuel are supplied under pressure 

to the RCS jet thrusters where they atomize, 
ignite, and produce a hot gas and thrust 




Engine Specs 

❖ Primary ~ 14 in FRCS and 12 in each ARCS pod 

• 870 lbs thrust each 

❖ Vernier ~ 2 in FRCS and 2 in each ARCS pod 

• 24 lbs thrust each 

❖ N 2 0 4 to MMH ratio for each engine is 1.6 to 1 




RCS Block Diagrams 




RCS Block Diagrams cont. 
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